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Name: 







Lab Day:

 Lab Period:



Lab Instructor:





Materials:

Unknown Liquids

Empty container

Electronic Balance

Calculator

Procedure: [steps 1 – 3 are to be done one unknown at a time]

1. Determine the mass of an empty container using the electronic balance and record that value in the data table below.

2. Determine the mass of its matching unknown liquid using the electronic balance and record results in the data table .

3. Read and record the volume of the liquid in the data table. 

4. Subtract the mass of the empty container from the combined mass of the liquids and their container.

5. Determine the density of the unknown liquid using the formula 
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Data Table: [Make sure you fill in the units in the column titles]

	
	Sample
	Mass of empty cylinder (      )
	Mass of liquid and 

cylinder (     )
	Mass of liquid (     )
	Volume of liquid (      )
	Density of liquid (          )

	Liquid A
	#1
	
	
	
	
	

	
	#2
	
	
	
	
	

	
	#3
	
	
	
	
	

	Liquid B
	#4
	
	
	
	
	

	
	#5
	
	
	
	
	

	
	#6
	
	
	
	
	

	Liquid C
	#7
	
	
	
	
	

	
	#8
	
	
	
	
	

	
	#9
	
	
	
	
	

	Unknown
	#10
	
	
	
	
	


Analysis:

Plot mass vs. volume for each of the three liquids on the graph.  Connect similar points with a line (3 lines total).  Then plot the unknown and determine which liquid it is.

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  

	 
	 
	 
	  
	 
	 
	 
	  
	 
	 
	 
	  
	 
	  
	 
	 
	 
	  


Unknown = 




Application:

1. The air over the Mediterranean Sea is both warm and dry.  As a result there is a great deal of evaporation from the surface of the sea in that area.  

a. As evaporation occurs at the surface of the salty sea what molecules (what substance) are leaving the sea?



b. Therefore as evaporation occurs and fresh water is leaving the salty sea, what molecules are left behind?




2. Now if we know water molecules are leaving the sea and salt (NaCl) molecules are left behind, does the sea get saltier or less salty? (circle one)

3. If the water at the surface of the Mediterranean Sea gets saltier as a result of evaporation, what happens to the density of this water?





4. Where do you suppose this water goes? 





5. As this salty dense water (thermo-haline) sinks on the eastern end of the Mediterranean Sea, it is replaced by less salty surface water flowing in from the Atlantic.  Ancient sailors knew that the Mediterranean Sea had very strong currents flowing into it from the Black Sea and the Atlantic, but were puzzled by the fact that the water level never seemed to rise even though there was no apparent exit for this excess water.  Your task is to draw arrows representing the currents in the Mediterranean Sea.  Use two colors, one representing more dense saltier water, and another for less dense, less salty water.
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6. What could be the fate of a submarine attempting to exit the med sea, underwater, that is trapped in these currents?
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